DIESCRIPTIONS OF  EIGIIT NEW SPECIES OF FOSSIL
TURTLES FROM WEST OI° THE ONIE THUNDREDTH
MERIDIAN.

By Oriver . Havy,
Of Washington, District of Columbia.

The new spectes of fossil turtles deseribed on the following pages
were collected durmg the summer of 1909 by members of the U, S.
Geological Survey.  Dr. T. W. Stanton, Mr. M. R. Campbell, and
Mr. W. R. Calvert, working m Upper Cretaceous arcas whose de-
posits are quite certamly equivalent to the Lance (Ceratops) beds of
Wyoming, discovered the remains here deseribed as Basilemys pree-
clara and Aspideretes amnigenus.  Mr. J. 1. Gardner discovered, in
the Iegnacio quadrangle, La Plata County, Colorado, the complete
plastron named below Alamosemys annexa. It seems uncertain to
what formation the beds belong, but this turtle indicates that they
are the equivalent of the Torrejon deposits of New Mexico.  Later
in the season, Mr. Gardner, accompanied by Mr. J. W. Gidley, of the
U. S. National Museum, spent two days in the vieinity of Ojo Alamnoy
San Juan County, New Mexico.  In this region they found two dis-
tinct formations.  In the lower, composed of sandstones, clays, and
a bed of conglomerate, there were found fragmentary remains of
dinosaurs and the turtles below described as Basilemys nobilisand
Adocus vigoratus, together with considerable parts ol Aspideretes
voraz ! and unidentifiable fragments of other Trionvehidwe.  These
beds are probably the equivalents of the Lance Creek beds.  Above
these dinosaur-hearing deposits came a deposit of conglomerate, about
12 feet thick at most.  Succeeding this are other beds of sandstone
and clay, m which were found no remains except those of the turtles
described below as Compsemys vafer and Hoplochelys bicarinata, and
probably Compseniys parva. 1t is possible, however, that the last-
named species belongs to the older beds. It is believed that the
deposits above the upper bed ol conglomerate belong to either the
Puerco or the Torrejon. It must be noted that Ojo Alamo is not
more than about 100 miles from the Ignacio quadrangle i Colorado.
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Although the Puerco and the Torrejon are usually assigned to the
Lower Tertiary, it is the present writer’s opinion that Professor Cope
was right when he put them in the Upper Cretaceous.

The writer expresses here his obligations to the officers of the U. S.
National Museum for the privilege of studyving and deseribing the
mteresting materials above mentioned.

Genus COMPSEMYS Leidy.

The genus Compsemys has hitherto been known from only the most
fragmentary materials and has had assigned to it a quite heterogene-
ous lot of species.  Although the type is Leidy’s Compsemys victa, of
the Upper Cretaceous, it was for a long time supposed to he best
represented by Cope’s Compsemys plicatula, of the Upper Jurassic.
In The Fossil Turtles of North America, page 47, the present writer
removed the last-named speeies from Compsemys and assigned it to
Marsh's genus Glyptops, a genus of Pleurosternidie. Some scant ma-
terials m the American Museum of Natural Iistory, beheved to
belong to Compsemys victa, led the writer to believe that the species
possessed no mesoplastron and that it belonged among the Derma-
temvdide.  Tn 1909, My, J. 11 Gardner and Mr. J. W. Gidley dis-
covered in probably Puerco or Torrejon deposits, near Ojo Alamo,
New Mexico, materials representing the two new species of Com psemys
deseribed below.  These materials show plainly that the genus had a
very large mesoplastron and  that it belongs to the superfamily
Amphichelydia.  The strong development ol the axillary and the
mguinal buttresses seem to ally the species with the Baémidw, rather
than with the Pleurosternidie.  The following definition ol Compsemys
is therefore proposed:

A genus of Badnidie.  Plastron relatively small, with broad meso-
plastra which meet at the midhne.  Axillary and ingumal buttresses
rising above the lower ends of the costals: these buttresses wide
transversely to the body and shutting off ample sternal chambers.
Peripheral bones united to costals by jagged sutures.  Neural bones
with the broader end forward.  External surface of all the bones
ornamented with small cireular pustular elevations.

COMPSEMYS PARVA, new species.

The specimen which forms the type of the present species was col-
lected by Messrs. Gardner and Gidley, at Ojo Alamo, San Juan County,
New Mexico. The eatalogue number in the U. S. National Museum
ix 6548, There is some doubt regarding the level at which the speci-
men was secured, hut 1t is supposed that it came from the heds above
the upper conglomerate: therefore above the dinosaur beds.

The individual was a small one, the length of the plastron having
probably not exceeded 120 mm.  There are present the greater part
of both hypoplastra, a part of the right mesoplastron, a part each of
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the right and the left hyoplastra, the greater portion of the left first
costal bone, and parts of three other costals. AL ol these hones,
except one of the costals, are illustrated here (Plate 10, figs. 1 3) by
reproductions of photographs.  The Inc.vidual was not a young one,
inasmuch as all the bones are closely sutured together.  The bones,
too, are relatively thick and solid.  Fig. I presents a restoration of
the plastron.  Only the stippled portions are represented by hones
actuzally known. Plate 10, fig. 1, represents the same bones placed in
ther natural relations.

The width of the hinder lobe s only 51 mim.: but this was probably
narrow in comparison with the whole widthof the shell, which was prob-
ably about 110 mm. wide.
The right hypoplastron
15 incomplete, since the
outer anterior border and
a part of the buttress are
missing.  Tts length 1s 25
mm.: its  thickness on
the midline and on a line
between the two buttresses
is 6 mm.; where it joined
the xiphiplastron, 3.5 mm.
On the upper surface is a
noteh for a process of the
xiphiplastron.  But little
of the subacute free border
is preserved.  Evidently
the buttress was strong,
and 1t probably ascended
tothelowerendsof the cos-
tals.  The right hypoplas-
tron is somewhat longer ) -

. F1a. 1 COMPSEMYS PARVA. X 4. RESTORATION OF PLAXTRON,
than the left and came into THE STIPPLED AREAS INDICATE THE PARTS ACTUALLY KNOWN.
contact with the inner end
of the left mesoplastron.  The latter hone is 12 mm. wide near the
inner end.  How long it was transversely to the body can not be
accurately determined, nor its distal width. Tt is 6 mm. thick af
the front edge. Tt is remarkable how near to the inguinal notehes
the hypo-xiphiplastral suture is placed.  The mesoplastron of the
left side was considerably wider at the inner end than was the one of
the vight side, inasmuch as it came into contact with the right hyo-
plastron a distance of 3 or 4 mm.. and probably for a short distance
with the right hyoplastron.

The right hyoplastron tacks the outer and the anterior portions.
It is thick behind, to correspond with the mesoplastron.  In the ante-
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rior inner angle there is a noteh for a part of the border of the ento-
plastron.  Of the right hyoplastron there is present the outer and
anterior portion.  The free border is rather obtuse. The sutural
edge for contuct with the epiplastron remains, as well as that for union
with the entoplastron.  In the latter noteh the bone is 4 mm. thick.
One can not be certain regarding the form ot the epiplastron. Itis
not probable that there was any specially developed epiplastral lip.
There are on both hvoplastra traces of the humero-pectoral sulcus.
I'rom the axillary notehes it was directed mward and strongly for-
ward to eross the entoplastron, thus differing from that of Glyptops.
The pectoro-abdominal sulcus erossed the plastron along the middle
of the mesoplastra.  The abdomino-femoral sulcus starts behind the
bases of the meumal buttresses and swings somewhat backward on
its way to the midline. The median sulcus of the plastron follows
closely the sutures between the bones of the two sides.  In most of
the relatives of this species it runs a very iwrregular course.  There
was probably a series ol mframarginal scutes on each bridge, but
these do not appear on the specimen.

Of the left first costal (Plate 10, fig. 2) only the outer extremity is
missing.  The articulation with the peripherals was by means of
dentated sutures.  On the upper surface are parts of the first costal
seute and of the first and second vertebrals.  As the width of neither
the nuechal nor the first neural bone is known it is impossible to deter-
mine accurately the width of the vertebral scutes represented.  How-
ever, the first vertebral was eonsiderably wider than the second.  On
the ferior surface of the bone is seen the ridge produced by the
strongly developed rib, which forms an articulation with the axillary
buttress.  This buttress rose about 10 mm. above the lower border
of this costal.

The costals represented by fig. 3 of Plate 10 belong to the left side.
The one with the descending suleus is probably the Tourth from the
front; and the next one, the fifth. These bones are about 3 mm. thick.
The vertebral scutes extended out about 10 mm. from the neural bor-
ders. It is probable, therefore, that the vertebral scutes were not
far from 30 mm. wide. All the bones of the specimen are orna-
mented with low, close-set elevations, or pustules, of which there are
seven in a line 5 mm. long.  Their summits are rounded and the val-
levs between them are of moderate width.  In €. victa there is the
same number of pustules in a 5 mm. line, but they seem to have more
pointed summits and the intervening vallevs are wider.  In compari-
son with their width the bones of (. parva are considerably thicker
than those of the type of (" victa. In (. parea the vertebral scute
extends beyond the neural border of the costal a distance equal to the
width of the costal; in (" victa the vertebral extends outward a dis-
tance equal to only two-thirds the width of the costal.
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COMPSEMYS VAFER, new species.

The type of Compsemys vafer consists of about nine peripherals,
three neurals, a few fragments of costal plates, and =ome fragments
of the plastron.  This material was collected by Messes. Garduoer and
Gidley near Ojo Alamo, New Mexico, in deposits about 50 feet above
the upper conglomerate, and therefore above the dinosaur-bearing
beds.  The catalogue number i the U, S, National Museum 1x 6551,
At the same level the collectors obtained the right mesoplastron and
right hypoplastron of one mdividual and the left hypoplastron of
another, which are regarded as belonging to the same species as that
numbered 6551.  The three bones last mentioned are included under
the catalogue number 6553.

Most of the bones of the first-named individual are covered with a
laver of clay which 1s so hard that it s very difficult to remove it.

F1GS. 2-5.~COMPSEMYS VAFER., X3. 2, FIRST, SECOND, AND THIRD NEURALS; 3, FIRST AND THIRD RIGIIT
PERIPHERALS, WITII RESTORATION OF THE SECOND; 4, SECTION OF FRONT EXND OF EIGHTII PERIPIIERAL;
5, SECTION ACROSS TENTIH PERIPHERAL.

Nevertheless a few of the bones are in satisfactory condition. It is
estimated that the carapace had originally a length ol about I foot.
The three neurals (fig. 2) are the first, second, and third of the series.
The form of each is seen [rom the figure.  The first 15 25 mm. long
and 19 mm. wide; the second is 21 mm. long, 23 mm. wide, and 7
mm. thick; the third is 22 mm. long, 21 mm. wide, and 8 mn. thick.

One fragment of a costal 1s 26 mm. wide, 4 mm. thick at one edge,
and 5 mm. at the other.  Another fragment (Plate 10, fig. 1) 15 ligured
to show the sculpture.  Proximal ends of the three costals vary from
5 to 6 mm. in thickness. IFig. 5ol Plate 10 represents the upper sur-
face of the right first peripheral. Tt 15 5.5 mm. thick where it joined
the nuchal, 8 mum. where it joined the second peripheral. The iree
border is obtuse.  On the lower side the sculptured surface extends
backward from the edge 8 mm. at the end next the nuchal; T4 m.
at. the other end.  On the upper surface are portions ol the first and
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second marginal scutes-and of the first vertebral and first costal.
The second peripherals are both missing, but both third peripherals
are present.  The length along the obtuse free border is 37 mm.; the
height, 33 mm.; thickness in front, 7 mm.; behind, 15 mm. As will
be seen (fig. 3) the marginal seutes run low down on this peripheral
also.  One of the bridge peripherals, apparently the fourth, is 33 mm.
long and rises above the surface of the plastron 25 mm. Six of the
hinder peripherals are represented in the lot. The eighth has a
heicht of 45 mm. The others have the upper border broken away.
IFig. 4 represents the anterior end of the eighth; fig. 5 a section of
“probably the tenth.  The free border of all these peripherals is sub-
acute.  The position of the sulet on them has not been determined.
All the bones, where the outer surface is visible, present an orna-
mentation ol pustules. They are flat topped and the intervening
allevs are very narrow.  There are usually seven pustules in a line
5 mm. long.

The fragments of the plastron tell little.  One piece appears to
belong to the right hypoplastron and to bear a part of the base of
the buttress.  Attached 1s a fragment of the mesoplastron. At the
suture between the two bones the thickness is 6.5 mm.  Another frag-
ment, perhaps the inner end of the mesoplastron, is 8 mm. thiek.  On
a fragment of a costal plate the suleus bounding laterally a vertebral
scute 1s 16 mm. from the neural border. Taking into consideration
the width of the neural bones, the vertebral scutes must have been
about 55 mm. wide.

Figs. 1 and 2 of Plate 11 represent the three plastral bones in-
cluded under the catalogue number 6553. The right hypoplastron
(Plate 11, fig. 1) has a length of 43 mm. At the hinder inner angle the
thicknessis 4 mm.; at the middle of the length, on the suture with its
fellow, the thickness 18 8 mm.; at the anterior inner angle, 6 mm. No
part of the free border behind the inguinal buttress remains; hence
the width of the hinder lobe can not be determined. It eould not
have been far from 90 mm. The mesoplastron (Plate 11, fig. 1) has
a width of 23 mm. near the muner end; but even within a distance ol
20 mm. the width has increased to 30 mm. At its inner end this
bone 15 7.5 mm. thick, but the thickness becomes somewhit reduced
outward.  The left mesoplastron was evidently wider at the inner
end than the right, for it certainly articulated with the right hypo-
plastron on an oblique line 10 mm. long and probably with the right
hyvoplastron also. The left hypoplastron (Plate 11, fig. 2) agrees in
all essential respects with the other.  There is no possibility that the
bone is the hyoplastron.

On viewing the lower side of these bones one is struck with the
irregularity of the median sulcus.  Between the abdominal scutesit
formed a great loop, toward the right in one individual and toward
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the left in the other. The abdomino-femoral suleus runs straight
across the hypoplastra from opposite the middle of the inguinal but-
tresses, thus differing considerably from that of " parra.

On the right mesoplastron and hypoplastron the lower surface is
mostly furnished with small pits and low ridges, but there are areas
where these are replaced by pustules.  Especially near the sutural
borders the pustules are arranged in rows at right angles with the
suture. The left hypoplastron i1s everywhere ornamented with pus-
tules and this is doubtless the normal condition.  The pustules have
the size and flatness seen on the bones of the tvpe specimen.

The sculpture of this species differs from that of both . victa and
C. parva. The neural of (" wvicta, the second, fourth, or possibly
sixth, is 24 mm. long, 25 mm. wide, and 9 mm. thick. The third
neural of (" vaferis only S mm. thick. 1t is greatly to be desired that
more complete specimens of (. victa be collected i the type-locality.

BASILEMYS PRZECLARA, new species.

The remains on which this species is based were found on June 21,
1909, by a party of the U. S. Geological Survey consisting of Dr,
T. W. Stanton, Mr. M. R. Campbell, and Mr. W, R. Calvert. The
bones are accompanied by a note which states that they were found
m the so-called somber beds, about 3 miles northeast of the mouth
of Dirt Lodge Creek, South Dakota. The more accurate loeality is
given as section 12, township 20 north, range 22 east. This 1s In
Boreman County, north of Grand River. In the same collection are
bones of Trachodon, Triceratops, Myledaphus bipartitus, and other
fossils belonging to the Lance formation, better known as Ceratops
beds.  The specimen consists of the epiplastral beak, a [ragment of
the rim of the posterior lobe of the plastron, the thickened anterior
border of the nuchal, a free peripheral bone, and a number of [rag-
ments of the plastron and the carapace. The catalogue number of
the specimen in the UL S, National Museum 1s 6540.

The most important part of the turtle here deseribed is the epiplas-
tral beak (Plate 10, fig. 6), and this indicates that the speeies is quite
distinet from both B, variolosa and B. sinuwosa.  The individual had a
size about that of the type of 3. sinuosa; that is, the earapace was
probably about 700 mm. long. This beak seems to differ from that
of B. sinuose in not being notched at the midline in front and i not
being broadly channeled along the midline on the underside. Tt
differs from that of B. variolosa in that 1t projects forward, at the
eulo-humeral sulel, from the curvature of the remainder of the tobe.
The lower surface of the fragment (fig. 6), which includes the whole
length of the symphysis between the epiplastral bones and a part
of the entoplastron, is very slightly concave, becoming convex and
turned slightly upward in front.  Fig. 7 shows a perpendicular trans-
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verse section taken at the widest part of the fragment, which is
apparently not far in front of the outer ends of the humero-pectoral
sulei; fig. & presents a perpendicular section along the midline.
The greatest thickness of the lip is 55 mm. Its width at the gulo-
intergular sulei is 100 mm.; at the gulo-humeral sulei it must have
been at least 120 mm. The hp of B. sinuosa is only 95 mm. wide at
the latter-naomed sulel.

It is in the conformation of the intergular and gular seutes that are
found the characters that most clearly distinguish this species from
the two others mentioned. In B. variolosa the intergulars are very
large and extend backward to or on the entoplastron; while the gulars
are small and are crowded far away from the midline. In B. sinuosa

FIGS. 6, 7. -BASILEMYS PRECLARA. X3. 6, LOWER SURFACE OF FRONT END OF PLASTRON; €1, ENTO-
PLASTRON; ¢pi, EPIPLASTRON; gul, GULAR SCUTE; inlg, INTERGULAR SCUTE; 7, SECTION ACROSS FRONT
END OF PLASTRON A LITTLE IN FRONT OF ENTOPLASTRON.

the intergulars are much like those of B. variolosa, but the gulars
extend inward and join each other on the entoplastron. In B. pre-
clara the intergulars lack much of reaching backward to the ento-
plastron, while the gulars meet each other on the epiplastra and the
entoplastron.  The anterior end of the sulcus between the gulars
is about 66 mm. behind the front of the lip; the linder end about
124 mm. behind the front.

A fragment of the rim of the plastron belongs behind the left ingui-
nal noteh and includes the suture between the left hypoplastron and
the left xiphiplastron. The thickness of the bone at the suture is
47 mm.  Fig. 9 shows a section taken 40 mm. behind this suture.
The outer sculptured surface of the bones rises nearly perpendicu-
latly from the flat lower surface to the summit of the ridge that

o
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runs  backward from the inguinal notch.  Fig. 10 represents the
outhne of the anterior part of the nuchal bone, while fig. 11 shows
the section of the bone where it joined the first peripheral.  From
one extremity of the bone to the other, at the anterior border and in
a straight line, the distance is 87 mm. The greatest thickness of the
bone is at the midline and amounts to 36 mm. The nuchal scute is
32 mm. long, 5 mm. wide t [ront, and 1l mm. bhehind. On the

F1GS. 8, .—BASILEMYS PRECLARA. X1, 8, MEDIAN SECTION OF FRONT OF PLASTRON; (1f, ENTOPLAS-
TRON; epi, EPIPLASTRON; 9, SECTION OF FREE BORDER OF XIPHIPLASTRON 10 MM. BEUIND HYPOPLASTRON.

antero-inferior surface of the bone this nuchal scute broadens to a
width of 25 mm. where it joined the soft skin.

There is present the thickened border of one free peripheral, prob-
ably one of the hinder ones. It is 90 mm. long at the free edge and
has a maximum thickness of 26 mm. On the inferior surface the
seulpture rises to a height of 45 mm. The bone is crossed by a
suleus between two marginal scutes.  The sulei found on the vartous
bones present great contrasts.  Sometimes they are extremely narrow

Nue.
4 rs e pieiny,

F1G8. 10, 1L.—DBASILEMYS PRAECLARA. X4, 10, UPPERSURFACE OF FRONT OF NUCHALS 11, SECTION ACROSS
NUCHAL NEAR UNION WITII FIRST PERIPHERAL.

and shallow and can hardly be followed over the pits and ridges,
while others are broad and sometimes deeply impressed.  The bones
are sculptured as in the two other species of the genus that have been
mentioned. The ornamentation consists of pits separated by sharp
ridges, and the latter rise into points at the boundary between three
pits.  On some parts of the carapace the pits are shallow, resembling
those of some Trionvehida.  The lower surface of some of the plas-
tral bones are rough but often devoid of the pits.
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BASILEMYS NOBILIS, new species.

Among  the turtle remains collected by Messrs. Gardner and
Gidley at Ojo Alamo, New Mexico, are some portions of a species of
Basilemys.  These remains were found helow the upper conglomerate
bed, in the dinosaur-bearing deposits and about 50 feet above the
lower conglomerate.  There are many fragmentary parts of bhoth
the carapace and the plastron, but the most important part is the
border of the right side of the hinder lobe of the plastron, including a
portion of the hypoplastron and a part of the xiphiplastron.  The
hones present indicate a large turtle; one of nearly the size of the type
of Basilemys variolosa, the tyvpe of the genus, the plastron of which
was about 670 mm. long. The catalogue number of the type of
Basilemys nobidis, heve deseribed, is 6555.

The right extremity of the fragment of hypoplastron reaches out
to the suture with the eighth peripheral.  IFrom this suture to that
between the hypoplastron and the xiphiplastron, following the curve,

15 102 mm. Near the

former suture the bone

15 52 mm. thick.  From

the border of the mmgui-

12 nal noteh awallextends

backward along the
border of the hinder

168,12, 13, BASILEMYS NOBILIS, X3}, 12, SECTION ACROSS FREE
BORDER OF XIPHIPLASTRON 40 MM. BEHIND HYPOPLASTRON; ON lobe. At the h ypo-
THE LEFT THE SECTION ENTERS DEPRESSION FOR PUBIS; 13, SECTION _\'iphip]nst -&l suture this
ACROSS FREE BORDER OF XIPIHIPLASTRON 115 MM. BEHIND HIYPO- .
PLASTRON. wall rises 40 mm. above

the lower surface of the
plastron.  From the summit of the wall the bone slopes downward
rapidly and about equally on the outside and the inside of the wall.
Where the slope ceases on the inuner side of the wall the xiphiplastron
isabout 17 mm. thick.  Passing backward 40 mm. the wall is somewhat
higher, slightly steeper on the outside and overhanging on the inner
side (fig. 12). At a distance of 60 mm. behind the hypo-xiphiplastral
suture the wall is 36 mm. high and still more overhanging on the
mner side. At the hase of the wall here the thickness of the xiphi-
plastron is 21 mm.  As the rear of the xiphiplastron is approached
the wall becomes lower; only 25 mm. where the fragment ends (fig.
13).  On the upper surface of the xiphiplastron there is a large oval
scar which was occupied by the pubis.

Ou the lower surface of the outer extremity of the hypoplastron
are seen the narrow thread-like sulei which bound the inguinal scute.
This is only 25 mm. wide and it is thrown well out on the extremity
of the bone.  In B variolosa this scute is mueh wider and extends
medially to the free border of the hinder lobe.  On the sloping

|
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outer face of the xiphiplastral wall, near the hinder end of the speei-
men, 1s seen a part of the femoro-anal suleus.

From B. precelara, deseribed above, this species differs in at least
one mrportant respeet, the innmer slope ol the wall around the border
of the hinder lobe of the plastron: as will he seen on comparing figures
9 and 12, It differs from 5. sinvosa i about the same way; for in
the latter the upper surface of the xiphiplastron slopes rapidly
downward toward the central portion of the lobe.  The writer has
not at hand mformation regarding the same region in f3. variolosa,
but it probably does not differ in any important respeet from that of

B. sinuosa.
ADOCUS VIGORATUS, new species.

The fragmentary remains which are described under the above-

given name were collected September 3, 1909, by Messrs., Gardner

1168, 14-18.—ADOCUS VIGORATUS. X1, 1I, FIRST NEURAL: 15, FIRST LEFT PERIPIERAL; 16, SECTION
ACROSS FIRST LEFT PERIPHERAL, THE UPPER SURFACE TOWARD RIGHT; 17, LEFT SEVENTII PERIPHERAL;
I8, SECTION ACROSS FREE BORDER OF BASE OF HINDER LOBE.

and Gidley; at Ojo Alamo, San Juan County, New Mexico.  The
hones were secured below the upper bed of conglomerate, in those
beds which furnished remains of dinosawrs. The specimen bears
the number 6554 of the catalogue of the U. S, National Museumn.
The individual was one of considerable size, the length of the
arapace having been probably 500 mm.  One neural (hig. 14) pres-
ent is probably the most anterior one. Tt s narrowed m [ront,
notched behind, and crossed by the suleus that passed probably
between the first and the second vertebral seutes. The length 1s 68
mm. along the midline; the width is 40 mm.  The anterior end was
about 6 mm. thick: the posterior, 10 mm. ig. 15 represents the
form of the first left peripheral, while fig. 16 presents a section
from the free border to the border that articulated with the first
costal.  The bone is about 53 mm. wide along the anterior border and
67 mm. high. Its greatest thickness is 19 mm., and this is the same



318 PROCEEDINGS OF THE NATIONAL MUSEU. voL. 38,

where the bone joined the nuchal and where it joined the second
peripheral. - The free border is obtuse. On the upper surface are
seen part of the first vertebral scute, a part of the first costal scute,
and parts of the first and the second marginal scutes. The ascending
plate of one of the bridge peripherals is penetrated by the extremity
of a 1b.

[Fig. 17 presents a view of the left seventh peripheral.  Its length
near the free border is 73 mm.; its height 1s 96 mm.  The free border
is subacute.  The front border is greatly thickened, to form a shoul-
der to receive the inguinal buttress of the plastron. This buttress
did not rise to the lower borders of the costals.  On the upper part
of the inner face of the bone is a shallow groove in which lay the end
of the rib of the fifth costal plate.  Farther down this rib enters the
bone and descends a distance of 44 mm. from the upper border.

Of the plastron there arve present a fragment of the right xiphi-
plastron and the portion of the hypoplastron that sends up the right
incuinal buttress. Fig. 18 represents a section taken just behind
this buttress. It shows the thickness of the bone and the form of the
free border at the base of the hinder lobe. The underside of the
fragment shows the outer end of the abdomino-femoral suleus.  The
xiphiplastron is quite thin, the thickness just behind the femoro-anal
sulcus being only 6 mm.  The free edge 1s acute. The sulcus just
named is directed forward as it moves toward the midhine.

The outer surfaces of all the bones, those of the plastron as well as
those of the carapace, are ornamented with shallow pits arranged in
more or less regular rows.  The rows are direeted obliquely to the
sutural borders of most of the bones (Plate 11, fig. 3). There are
three rows of pits in a line 5 mm. long.  The ridges between the pits
are rounded on their summits and the cross ridges are feeble.

This species is evidently different from all of those decribed from
the castern vegion of the United States.  From . lineolatus, the
type of which came from Colorado, the present species differs in
having a coarser sculpture, three rows of pits in a 5 nm. line, instead
of four or five.

ALAMOSEMYS ANNEXA, new species.

The type of this species was found by Mr. J. 1. Gardner, of the
U. 5. Geologieal Survey, in the Ignacio quadrangle, La Plata County,
Colorado.  The exact locality is given as section 1, township 34
north, range 8 west.  The following note accompanied the specimen:
“Turtle bones from the top of the Animas or above.” This refers to
the Animas formation.  Inasmuch as the type of the genus Alamos-
cmys substricta was found in the Torrejon of New Mexico,? 1t appears

« Mr, Walter Granger, the discoverer of 1his turtle, informs me that it was found in
adry sand arrovo cast of Eseavada canyon. The locality is near the southeastern
corner of San Juan County, close to the line between this county and what is now
McKinley County.
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probable that the same formation occurs in the ITgnacio quadrangle,
The number of the specimen in the catalogue of the U. S. National
Museum 1s 6539.

No part of this specimen 1s present, except the plastron.  Of this
little is missing.  The eharacter which is depended on to separate the
genus Alamoseyms from Adocus is the restriction of the marginal
scutes to the peripheral bones.  As these bones are wholly missing,
this character can not be observed.  However, the plastron is so
closely like that of A. substricta, the type of the genus, that there can
be hardly a doubt that this
species, too, belongs to Ala-
mosemys.

The individual was some-
what smaller than the type of
AL substricta, the total length
of the plastron being 335
mni., from whieh it is esti-
mated that the carapace was
about 445 mm. long. The
arapace of the type of _1.
substricta is 550 mm. long.

Fig. 19 shows the form and
proportions of the plastron as
well as the form and propor-
tions of 1ts various bones and
horny scutes.  The following
table presents three columns
of measurements. In the first
column are certain measure-
ments taken from the type of
A. substricta; n the second
are corresponding measure-
ments taken from the plas-
tron here described; while in the third column are the measurements
of the first column reduced by 16 per cent of their value. This redue-
tion is made for the following reason: The length of the anterior
lohe of A. annezxa is made the standard of comparison and this is 84
mm. long. That of A. substricta 1s 100 mm., which reduced by 16
per cent becomes 84 mm. Al the other measurements of L. substricta
being reduced in the same proportion, we have the figures of the third
column, which, on comparison with those of the second column, show
the agreements and differences in these measurements ol the two

FIG. 19.—ALAMOSEMYS ANNEXA. X }. LOWER SURFACE
OF THE PLASTRON,

specles.
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Table of measurements.

Parts mieasured. A. substricta.| 1. anncra. | 3 Snbstricta

reduced
mim. mm. mm.
Length of anteriorlobe. ..ot ... NN 100 S S
Width of anteriorlobe. ... ..o oo , 209 177 175
Thicknessof edgenearfront. ... ... . . o la.. 9 S 75
IFengthioflentoplastion. <. .- . B T 35 51 46
AY§id (hfoFentoplastron - . . o - - . . F e i 90 71 70
N O i e £S50 160 151
Length of posterior lobe. ..o, B R . . o - 132 100 110
W @ osieiierr [Oe. - - JABRE8E oo 5 555 caocaaoanacaoacn=cooc =< 190 163 160
Contact of hyoplastral bones.......... cetesenaeneo.. . SUSUUN w 100 25 Sl
Contact of hypoplastral bones. .. ... \ 135 100+ 113
Contact of hyo and hypoplastral bones taken together. ... ... | 235 173 197
el OF imteEruiE SIS, o c oo os 92 00s0000ss0asascscooccaaces 50 13 12
Combined width of intergulars. .. ... oo ool 75 65 63
Length of interhumeralsuleus. ..ol 48 28 40
Length of interpectoralsulens. . ..o . ‘ 16 i 10 39
Length of interabdominal sulens. oo o ool 128 110 108
Length of interfemoral sulcus. ..o il S0 52 67
Length of interanal suleus ... ... el alee e e o o - NS | 67 61 56

The anterior lobe 1s rounded 1 front, without appearance of
epiplastral lip.  Its free borders are subacute.  Scen from above,
the bones thicken from this edge, until at about 15 mm. from the
cdge they have a thickness of from 7 to 9 mm. The upper surface
of the lobe is nearly flat.  The buttresses, anterior and posterior,
are little developed.  The entoplastron differs from that of A. sub-
stricta in being somewhat pointed behind, instead of rounded or
subtruncated. It is longer than that ol . substricte in the ratio of
51 to 46, and narrower in the ratio of 71 to 76. It will be observed
that there is a union of the left hyoplastron with the right hypoplastron
and a similar connection between the latter hone and the left xiphi-
plastron.  Such irregularities are probably only individual pecu-
liarities, but similar ones are quite common among the ancient turtles,

It 1s seen that the hyoplastra and the hypoplastra are shorter than
in 2. substricta, relatively to the length ol the anterior lobe. The
bridee, too, is shorter.  The free border of the hinder lobe is somewhat
less acute than that of the anterior lobe. At the hypo-xiphiplastral
suture the bones are 9 mm. thick. On the midline, 30 mm. behind
the suture just mentioned, the thickness is only 7 mm. The [ree
borders of the xiphiplastrals posteriorly are acute.  On the upper
surface of each xiphiplastral there is a crescentic elevation for attach-
ment ol the pubie bone.

The lower surface of the plastron is very indistinetly sculptured.
The appearance is as il there were rows of small pits, as in Adocus:
but they are so Faintly impressed that they are hardly to be deteeted.

[t will be seen that many of the horny scutes had very irregular
boundaries.  lispecially the median suleus runs a very tortuous
course.  The gular and intergular seutes difler little from those of
AL substricta. The humero-pectoral suleus erosses the hinder border
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of the entoplastron.  In .. substricta the suleus is only tangent to the
bone.  The line of contact between the right and the left humerals
is thus shorter than in L. substricta in the ratio of 28 to 10, as is shown
in the second and third colummns of the table.  The pectorals of the
two species have the same relative leneth, as also the abdominals
have. The hinder lobe of L1 anncra is more narrowed posteriorty
than that of .1 subsiricta.  On ecach bridee there are four in{'r:un:u-gim;l
scutes. whiclt resemble closely those of the tvpe of the genus.

Genus HOPLOCHELYS Hay.

Supported by the materials deseribed below under the name
Hoplochdlys bicarinata the writer ventures to add to the definttion of
the genus that was given in his work The Fossil Turtles of North
Anmeriea, page 263.

Shell thick and solid.  Peripherals united to the plastral bones by
means of digitations and dentated sutures; with the costals by
gomphosis and in some cases by simple apposition, in others by close
sutures.  Carapace furnished with three dorsal carinae, the median
sometimes feebhly developed.  Plastron with the anterior and pos-
terior “lobes 1mmovable and with the posterior narrow. .\ row of
inframarginal scutes on eaelt bridge.  Pectoral and femoral seutes
meeting and crowding the abdominals {from mutual contact at the
midline.  Intergulars and gulars wanting, or consolidated with the

humerals.
HOPLOCHELYS BICARINATA, new species.

The tvpe of the present species has the catalogue number 6549 of
the U. 5. National Museum. It was collected September 2, 1009, at
Ojo Alamo, San Juan County, New Mexico, by Messrs. Gardner and
Gidley. It is stated to have been found 50 feet above the upper bed
of conglomerate, and it therefore belongs probably to cither the
Puerco or the Torrejon.  The type of the genus is Hoplocheys erassa
(Cope).  This was secured by Cope's collector at Chaco Canyon, San
Juan County, New Mexico, hut there is uncertainty whether in the
Puerco or the Torrejon.  Two other species of the genus, /1. salicns
and I1. paludosa, arve from the Torvrejon: a third, /1. calata ay, 1s
from the FFort Union of Montuna, but the beds appear to be equiva-
lent to the Torrejon.

Of the specimen here desertbed there are present parts ol two
neurals, one complete costal, the left fourth, and parts of several
others, eleven peripherals, and the greater part of the plastron.  The
bones are thick and the shell was heavy and sohdly constructed.
The outer surface of all the bones is undulating, but smooth, and there
is no ornamentation of any kind. The carapace (Plate 12, fig. 1)
had originally a length of about 175 mum. and a width of about 140

Proc.N. M. vol.38—10—-21
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mm. The shell was high and strongly arched from side to side.
Along the back ran a very feeble median keel and on each side a
atrong lateral keel. The lateral keels are not as acute on their sum-
mits as are those of 7/. erassa, but are rounded. On the side toward
the midline the base of each lateral keel 1s bounded by the deep and
sharply 1mpressed suleus which limits laterally the vertebral scutes.
Just in front of the sulcus which descends between contiguous costal
scutes the keel riges abruptly from the costo-vertebral sulcus and then
rounds ofl' into the general level of the costal bone. On the slope of
the keel toward the median line a well-defined groove begins at the
crossing of the descending suleus and runs backward, gradually dis-
appearing before reaching the next descending suleus.  The second
neural 1s 25 mm. long, 16 mm. wide, and 7 mm. thick; the fourth,
not present, had a length of about 23 mum.; the fifth 1s 18 mm. wide
and 9 mm. thick near the antertior and 1ts length was approximately
14 mm. The left fourth costal plate 1s 23 mm. wide where crossed
by the costo-vertebral sulcus; 27 mm. at the distal end.  Where it

a-z
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1630 20-23. —11OPLOCHELYS BICARINATA. X7, 20, FRONT END OF FOURTIL PERIPIIERAL—@, GROOVE
FOR PROCESS OF IIYPOPLASTRON; b, LATERAL CARINA WITII GROOVE ABOVE IT; 21, HINDER END OF FOURTI
PERIPHERAL; 22, FRONT END OF EIGIITH PERIPHERAL—@, PIT FOR PROCESS OF JIYPOPLASTRON: 23, EIGIITD,
NINTH, TENTII. AND ELEVENTH PERIPHERALS.

joined the neural the thickness is 8 mm.: through the lateral keel,
S m.: through the distal end, 5 mm.  The rib-heads were rather
stender. The nuchal bone and both of the first peripherals ave miss-
ing.  The third peripheral is 27 mm. long: the fourth, 24 mm.: the
(ifth, 21 mm.; the sixth, 21 mm. The seventh is wanting on both
sides. The eighth is 25 mm. long; the ninth, 24 mm. .\t its front
the third peripheral is 23 mm. high and 9 mm. thick.  The suceeeding
three are equally thick,  Fig. 20 vepresents the front end of the
fourth and fig. 21 the hinderend.  The latter articulated with the ante-
rior process of the hvoplastron.  This process continued forward in
a deep groove along the inner face of the fourth pevipheral and
entered a pit in the third. There 13 also a small pit in the thivd for
the vib of the first costal, and in the fourth a larger one for the rib
of the second costal.  Doubtless there were pits in the succeeding
three peripherals for the corresponding vibs, but the upper borders of
these peripherals ave broken away. The hinder end of the lower
border of the fourth, the whole lower border of the fifth, and the
anterior end of the lower border of the sixth peripherals formed a
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jagged suture with the hyoplastron. The remainder of the lower
border of the sixth and the whole of the same border of the seventh
peripherals were similarly joined to the hypoplastron. The eighth
(figs. 22, 23) has a pit in the inner face of its anterior end for a process
of the hypoplastron.  The anterior end of the eighth is 1S mn.
thick, the posterior end 12 nun. The ninth peripheral (fig. 23) is
27 nun. Jugh, and it has a pit near the hinder end of its upper horder.
The tenth peripheral (fig. 23) secins to have had a pit for the rib of
the last costal plate. There is another peripheral (fig. 23) which
appears to be the eleventh of the left side. 1t presents no pit in its
upper border.  Tts border for the pyaal is 9 mm. thick.  The upper
border of the third peripheral of the left side mdicates that it joined
the second costal by a jagged suture, and the same sort of union is
betrayed by the distal end of what appears to he the second costal.
The distal end of the fourth costal was evidently similarly sutured
to the sixth peripheral. It is probable that all of the costals above
the bridges were closely jomed to the corresponding peripherals.
The nminth peripheral has the upper border thin and smooth; the
eleventh has tlus border jagged.  IFrom the somewhat upturned free
border of the third peripheral a low keel, bounded above by a groove,
15 continued backward on the bridge peripherals, descending again
to the free border of the eighth and suceeeding peripherals.

Of the plastron there are missing the left epiplastron, the outer
extremity of the left hypoplastron, the whole of the right xiphiplastron,
and the hinder end of the left xiphiplastron.  The form of the plastron
and of its various bones is shown by the figure (Plate 12] fig. 2)
The total length of the plastron was close to 130 mm.  The anterior
lobe 1s 40 mm. long and 70 mm. wide at the base. The free horder
15 obtuse and about 5 mm. tlack. There 15 no suggestion of an
epiplastral lip.  The entoplastron is 26 mm. long, 26 mm. wide, 9
mm. thick, pointed in front and broadly rounded behind.  The
hypoplastra joined a distance of 25 mm. on the midline; the hypo-
plastrals, 26 mm.; the xiphiplastrals probably about 40 mm.  The
hinder lobe was elose to 48 mm. long and 55 mm. wide at the base.
The greatest thickness of the hvpoplastra 1s 14 mm.: ol the xiphi-
plastra, 9 mm.

The sulei of the carapace are narrow, but deeply impressed. The
sulel descending on the second, fourth, and sixth costal hones are
nearer the hinder border of the hones. The second vertebral scute
was evidently 34 mm. wide.  The third was 36 mm. wide and about
45 mm. long. The costo-marginal sulel run along just below the
upper borders of most ol the peripherals; descending on the hinder
peripherals to about the middie of their height. The intermarginal
sulel descend a httle in front of the middle of the length ol the
peripherals.
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The scutes of the plastron (Plate 12, fig. 2) have a remarkable
arrangement.  On each bridge are two mframarginals, an anterior
and a posterior. The anals and the femorals can be identified with-
out doubt. The femorals extend forward to the hyo-hypoplastral
suture. In front of the femorals 1s a pair of large scutes that reach
nearly the middle of the entoplastron and overlap the hinder ends
of the epiplastron.  On each side, Iving between the scutes just
deseribed and the inlramarginals, 1s another large scute that extends
from the axillary to the mguinal noteh and inwardly to within about
IS mm. of the midline. It seems that these last-mentioned scutes
must be the abdominals which, as m Chelydra, have heen crowded
from the midline by the expansion of the pectorals and the femorals.
There are no traces of tergulars.  Gulars and humerals remain

to be accounted for, and only a single pair remains. It seems prob-
able that the gulars have been suppressed or have coalesced with the
humerals. The arrangement ol the plastral scutes of this genus
resembles that of Baptemys tricarinata,® except that the abdominals
of Hoplochelys have been excluded from the midline.

This species differs from 11, crassa (Cope) in having the lateral
keels of the carapace broader and more obtuse. [l erassa also
evidently had the abdominal scutes pushed away from the midline,
The width of these at the mnguinal noteh was about 13 mm.: whereas,
in 1. bicarinata, a largevindividual, these seutes are onlyv 5 mm. wide.

From /1. ¢rlata® the present species differsin not having the hones
sculptured  with oblique ridges. The outer faces of the hinder
peripherals are not flat, as they are in /1. cielata, but more or less
concave, with the free borders somewhat upturned. In /1. ewlata
the hypoplastron did not enter the eighth peripheral. The hinder
end of the seventh 1s thin, as i1s also the whole of the cighth. In
I1. bicarinata the anterior end of the cighth is much thickened and
receives o process from the hypoplastron.  The hypoplastron of
1. erassa (Cope) does not pass behind the seventh peripheral, resem-
bling in this vespect I1. cxlata.

ASPIDERETES AMNIGENUS, new species.

The writer ventures to deseribe as a new species a trionychid
turtle which was secured by the same party that discovered the {ype
of Dasilcmys precclara and m the same locality and formation.  The
catalogue number i the UL S0 National Museum 1s 6574, This turtle
15 represented by the greater part of one costal plate (Plate 11, fig. 4),
which appears to be the second of the left side.  Of this costal
there is present all exeept a small portion near the middle of the

aflay, Fossil Turtles of North Ameriea, p. 276, tigs. 317, 348,
b Ilay, Proc. U. S. Nat. Mu~., vol. 35, p. 163, pl. 27,
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length and a part of the hinder border near the distal end. Orviginally
the costal had a length of about 180 mm. The breadih at the
neural end is 41 mm; at the middle of the length, 51.5 mm.  The
thickness where the boue joined the neurals is 7 mm.: at the mddle
of the length, on the front border, 13.5 mm.: on the hinder border,
10 mm.; through the ridge formed by the rib at the distal end, 14 mn.
The greater thickness of the anterior border, in the middle of the
length, is due to the fact that the rib lies on the anterior half of the
mferior surface. The free border of the carapace seems to have
been cut off nearly at right angles with the upper surface, not beveled
off as in many species of the family.

It is in the sculpture of the upper surface that is found a character
which appears to distinguish this species from its relatives. The
upper surface i1s furnished with a system of ridges which rise quite
abruptly from the nearly plane mtervals hetween them.  Usually in
the trionyehid tortoises the ridges anastorose so as to produce pits
more ot less regular in form and size.  In the present species the
ridges show little tendency to anastomose, and on the proximal
two-thirds of the costal there are comparatively few distinetly
inclosed pits.  On the proximal third the ridges run m no predomi-
nant direction and are interrupted and usually short. Many sepa-
rate little hillocks are present.

On the median third of the costal the ndges, about 3 mm. apart,
run mostly at right angles with the mtercostal sutures and there are
long flat valleys between them, but the ridges are often broken up
into rows of hillocks. On the distal third of the costal the ndges
are more 1rregular in their courses and are more often connected by
cross ridges, so that there arve definitely formed pits. These hecome
more reduced in size as the free border s approached.  Over the
whole surface, but somewhat less conspienously on the ridges. arve
seen the openings of minute vascular canals,
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EXPLANATION OIF PLATES.

Prare 10,
igs, 1-3. Compsemys parvaX 1.

Plastral bones. On the leit above; a part of the right epiplastron; on the
richt above, a part of the left cpiplasiron; below, the right and left
hypoplastra.

Leit first costal bone.

Two left costals, probably the fourth and fifth.

Figs. 4,5. Compsemys vafer < 1.

1. A fragment of a costal, to show the ornamentation.

Part of right first peripheral.

i, Bastlemys praclarax 3. View of the upper surface of the epiplastral lip.

Prare 11,
Figs. 1,2, Compsemys vaferX 1.
Median ends of mesoplastron and hypoplastron of right side, seen from below.
Leit hypoplastron of another individual.
Adocus vigoratusX 1. A part of a peripheral above the hridge, to show the
ornamentation.  The upper border of the bone is toward the left.

. Asplderctes amnigenusX 1. Left second costal plate.  Some portions missing.

Prate 12.
Hoplochelys bicarinataX3.

. Part of one neural and parts of six costals.

Most of the plastron and various peripherals.



